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Description 

The invention relates to a driven axle assembly for 
vehicles which comprises a centre housing, suspension 
elements connecting the centre housing to the vehicle, s 
a main drive arranged in the centre housing and includ- 
ing a differential gear unit, side drives arranged on outer 
ends of the centre housing, wheel hub units connected 
to the side drives, respectively, wherein a portal dis- 
tance is provided between a middle axis of a differential io 
gear unit arranged in the centre housing and a longitu- 
dinal axis of the wheel hub units. Such a driven axle 
assembly is known from DE-A-2932684. 

Axle assemblies with this so called portal arrange- 
ment are more widely used nowadays to enhance public is 
transport, to speed up the passenger traffic, to make the 
entry and exit easier in the case of motor busses. The 
outstanding advantage of the portal arrangement is in 
that the floor height of the vehicle can be as low as 320 
to 350 mm measured from the ground level so there is 20 
only one step needed to step up from the pavement 
level. However, there are certain difficulties with driven 
rear axles of the vehicles since not only the required 
drives must find place, but the sufficient stability and rig- 
idness must be provided and the connections to the 25 
vehicle frame must be stable enough as well. 

In case of known axle assemblies (as it is described 
inter alia in DE-A-30 27 806). the main drive is put aside 
as far as possible from the longitudinal axis of the vehi- 
cle. Onto the differential being a part of main drive, a 30 
pair of bevel gear and disk gear is attached, wherefrom 
the revolution is led to the side drives. Thus, increase of 
the torque and reduction of numbers of rotation are car- 
ried out in two steps. The portal distance can be meas- 
ured between the longitudinal axis of the differential 35 
arranged in the centre housing and the longitudinal axis 
of the outlet axle shafts, /. e. that of the hub units: this is 
the measure with which the floor level of the vehicle can 
be made lower in comparison to that of the vehicle with 
conventional axle assembly. 40 

In the prior art proposals, the support and suspen- 
sion elements are not parts of the axle assembly. In the 
conventional arrangements, for example, on each side 2 
x 3 pieces that is altogether 12 pieces of massive con- 
necting eyes are provided on housings of the side 45 
drives, and the choice, outline and attachment of these 
support and suspension elements are left over to the 
producer of the motor busses. The bus producers form 
these suspension elements in the rule as welded con- 
structions made of more than one piece, these pieces so 
are then fixed to each other as well as to the housings 
of the side drives and the frame of the vehicle by 
threaded connections. Onto this support system of 
beams screwed to each other, the air springs and the 
shock absorbers of the vehicle are attached, too. 55 

In the praxis, it proves to be unfavourable per se 
that the support and suspension elements are con- 
structed from more than one piece. At each and every 
threaded connection, the strength of the bearing con- 



struction is drastically reduced, and at the same time, 
the screwed connection is a stress collecting area. In 
known solutions, for example, four separate elements 
are screwed onto the axle assembly. It has been proven, 
as well, that even the most special threaded connec- 
tions get inevitably loose from time to time, which is out- 
mostly inconvenient in terms of safety of the 
conventional axle assemblies. At the screwed connec- 
tions, the closed beams change to be an open one, and 
this further reduces the strength and stability of conven- 
tional suspension elements. 

It cannot be let out of consideration that, as a result 
of what have been said above, the known support and 
suspension elements must be over-dimensioned and 
the sufficient stability must be provided at the screwed 
connections as well. This makes the assembly not only 
a more complicated one but the self weight of the axle 
assembly will be enlarged, too. 

In the bus construction industry, the tendency can 
be observed most recently, according to which the bus 
producers are not willing to manufacture the support 
and suspension elements by themselves and it is incon- 
venient to procure them from outer suppliers. Thus, the 
still unsolved need is more and more urging that the 
producer of axle assemblies should provide their prod- 
ucts as a complete construction having all fasteners, 
suspension elements mounted on them and, thus, 
being ready for installation. 

The main objective of the present invention is to 
provide an axle assembly which fully satisfies the above 
mentioned needs of comprising all of the necessary fas- 
teners and suspension elements in a compact construc- 
tion and which, however preserves all benefits of the 
portal arrangement A further object is to increase the 
safety of the known solutions and to make them simpler. 

Hence, a driven axle assembly in accordance with 
the present invention is characterized by the features 
specified in the characterizing part of Claim 1 . 

The improvement is in that the suspension ele- 
ments connecting the centre housing to the vehicle are 
attached to housings of the side drives in an integrated 
manner, whereby housings of the side drives, the centre 
housing and said suspension elements are formed as a 
compact unit and the suspension elements include 
substantially C-formed arms as well as connecting 
points for attaching the axle assembly to the vehicle. 

Various optional or preferred features are set out in 
the dependant claims forming part of this specification. 

Thus, in one exemplified embodiment of this inven- 
tion, the suspension elements and the housings of the 
side drives are made of one piece. 

It is also preferred, according to the invention, that 
when the suspension elements include substantially re- 
formed arms, they are made of closed profile and on 
ends of the arms lying away from the centre housing air 
spring pads and shock-absorber pads are arranged. 

A further preferred embodiment is in which the cen- 
tre housing and a housing of the main drive are made as 
a one-piece cast element. 
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Finally, it is also preferred that inner rings of bear- 
ings of transmission gears of the side drives, a distance 
ring arranged between the inner rings of the bearings 
and side walls of the side drives as well as a threaded 
bolt penetrating the side walls of the side drives and a 
threaded disk arranged on a threaded portion the bolt 
form parts of a pre-stressed system. 

Embodiments of this invention will now be 
described by way of example with reference to the 
accompanying drawings in which 

Fig. 1 illustrates a preferred embodiment of the 
axle assembly as in this invention: schematic 
view of a vehicle with axle assembly in portal 
arrangement; 

Fig. 2 is a side elevational view of the embodiment 
in Fig. 1 seen from the input side; 

Fig. 3 is a top view the embodiment in Fig. 1 ; 

Fig. 4 shows a sectional view along line IV-IV in 
Fig. 3; 

Fig. 5 shows a portion of the embodiment in Fig. 1 : 
a section of the side drive taken in a plane 
running through the axis of the transmittal 
gear of the side drive. 

In Fig 1 of the exemplified embodiment, it can be 
well observed that a floor level 2 of a vehicle 1 is, in con- 
trast to the conventional solutions, quite low, /. e. near to 
ground level 4, thanks to an axle assembly 3 in portal 
arrangement For this, however, a centre housing 5 of 
axle assembly 3 must be very low and a housing 6 of 
the main drive of axle assembly 3 must be pushed aside 
as far as possible. 

In the sense of the invention, integrated parts of the 
axle assembly 3 as improved in this invention are sus- 
pension elements 7. These comprise, on one hand, 
suspension blocks 8 (Fig. 3) for connections of the fas- 
teners attaching the axle assembly 3 to the frame of 
vehicle 1 and, on the other hand, pads 10 supporting air 
springs 9 of vehicle 1 and pads 12 supporting shock- 
absorbers 11 of vehicle 1, as well as arms 13 (Fig. 3) 
integrated to housings 17 of side drives 16. Wheels 14 
of vehicle 1 are arranged on hub units 15 being con- 
nected to housings 17 of side drives 16 at the extremi- 
ties of centre housing 5. 

In Figs. 2 to 4, the axle assembly 3 according to the 
invention is illustrated in dismounted position. In Fig. 2, 
hub units 15 attached to housing 17 of side drive 16 as 
well as main drive 6 pushed aside on centre housing 5 
can be well observed. This figure shows, too that sus- 
pension elements 7 forming integral parts of axle 
assembly 3 are made by casting, what's more, they are 
cast as one piece with housing 17 of side drive 16. The 
same can be seen on the top view in Fig. 3. 

Fig. 2 illustrates, at the same time, the portal dis- 



tance P which is the distance between the longitudinal 
axis of the differential gear unit arranged in main drive 6 
and the longitudinal axis of hub unit 15. This is the dis- 
tance with which the floor level 2 (Fig. 2) of vehicle 1 can 

5 be lower then that of the conventional arrangements. 

In Fig. 3, the side drive 16 arranged between main 
drive 6 and hub unit 1 5 can be seen. It provides the Wn- 
ematical connection between the drive elements. On 
both sides of the centre housing 5, housings 1 7 of side 

10 drives 16 and pads 10 and 12 as well as arms 13 from 
a compact and integrated unit, namely, these pieces are 
cast as one piece, in this example. Similarly, centre 
housing 5 and the housing of main drive 6 are also cast 
as one piece. The suspension blocks 8 serve the con- 

15 nection of fastener stems with which the position of axle 
assembly 3 is fixed in respect of the vehicle 1 . Beneath 
suspension blocks 8, mounting pads 18 are arranged 
for the purpose of arranging the brake cylinders (not 
shown) of vehicle 1 . 

20 In Fig. 3, a cross section 19 of arms 13 is also 
shown. The cross section 19 is formed as a closed pro- 
file to have uniform strength throughout the whole 
length of arm 13. 

In Fig. 3, the compact arrangement of the axle 

25 assembly 3 according to the invention is well illustrated, 
in this solution, housings 17 of side drives 16, pads 10 
and 12, arms 13, centre housing 5 and the housing of 
main drive 6 as well as the tightly connected suspension 
blocks 8 and mounting pads 18 form a uniform unit 

30 which can be mounted into vehicle 1 without any auxil- 
iary element. In Fig. 4, dashed lines show gears 20 and 
21 of side drives 16 as well as transmittal gears 22 and 
23 connected to gears 20 and 21 . 

Fig. 5 illustrates a cross section of side drive 16 in a 

35 plane running through the axis of the transmittal gear 
22. Transmittal gear 22 runs on two bearings 24, 
between inner rings 25 of which a distance ring 26 is 
arranged. Opposite housing walls 27 and 28 of housing 
17 of side drive 16 are prestressed against each other 

40 by a threaded through-bolt 29 having a threaded disk 30 
on its threaded one end. Thus, inner rings 25 of bear- 
ings 24, the distance ring 26 between inner rings 25 and 
side walls 27 and 28 form a pre-stressed system, 
wherein the stress can be adjusted by the co-operation 

45 of bolt 29 and disk 30. This arrangement has the bene- 
ficial effect of considerably decreasing the independent 
deformations of opposite walls 27 and 28 of housing 1 7 
of side drive 16 which results in gears running more 
accurately within the housing 1 7. As a matter of course. 

so the same arrangement can be found at transmittal gear 
23 as well. 

The most important advantage gets apparent in the 
enlarged strength of the arrangement as described. The 
shown axle assembly 3 is a compact unit and will be 
55 looked upon by the bus producer as one piece. With 
this, the necessity of separate elements connected to 
each other by series of threaded connections is elimi- 
nated. The construction of uniform strength allows opti- 
mal load bearing and load distribution as well as the 
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lowest possible self weight and outer measurements of 
axle assembly. This and the pre-stressed arrangement 
as shown in Fig 5 are preferred for smooth operation, 
increased running accuracy of relatively complicated 
gear drives used in axle assembly 3. thus, these ele- 5 
merits will not be subject to wear and will not cause as 
much noise as earlier. The suspension arms 13 being 
cast in one piece with 1 7 housings of side drives 16 are 
beneficial for leading away the inconvenient heat pro- 
duced in the gear drives, this being a quite important 10 
advantage when the usually wrong ventilation of axle 
assemblies in portal arrangement is regarded. 

Claims 

15 

1 . Driven axle assembly for vehicles having 

• a centre housing (5), 

suspension elements (7) connecting the centre 
housing (5) to the vehicle (1 ), 20 

• a main drive (6) arranged in the centre housing 
(5) and including a differential gear unit 

• side drives (16) arranged on outer ends of the 
centre housing (5), 

• wheel hub units (15) connected to the side 
drives (16), respectively, wherein a portal dis- 
tance is provided between a middle axis of a 
differential gear unit arranged in the centre 
housing (5) and a longitudinal axis of the wheel 
hub units (15), 



einem zentralen Gehause (5), Aufhangungsele- 
menten (7), die das zentrale Gehause (5) mit dem 
Fahrzeug (1) verbinden, einem Hauptantrieb (6), 
der im zentralen Gehause (5) angeordnet ist und 
eine Differentialgetriebeeinheit aufweist, seitiichen 
Antrieben (16), die an den auBeren Enden des zen- 
tralen Gehauses (5) angeordnet sind, Radnaben- 
einheiten (15), die jeweils mit den seitiichen 
Antrieben (16) verbunden sind, wobei ein Portalab- 
stand zwischen einer Mittelachse einer Differential- 
getriebeeinheit, die im zentralen Gehause (5) 
angeordnet ist, und einer LSngsachse der Radna- 
beneinheiten (15) vorgesehen ist, 
dadurch gekennzeichnet, daft 
die Aufhangungselemente (7), die das zentrale 
Gehause (5) mit dem Fahrzeug (1) verbinden, an 
Gehausen (17) der seitiichen Antriebe (16)in inte- 
grierter Weise befestigt sind, daG die Gehause (1 7) 
der seitiichen Antriebe (16), das zentrale Gehause 
(5) und die Aufhangungselemente (7) als eine kom- 
pakte Einhert ausgebildet sind, und daft die Aufhan- 
gungselemente (7) im wesentlichen C-f6rmige 
Arme (13) ebenso wie Verbindungspunkte zur 
Befestigung der Achsanordnung (3) am Fahrzeug 
(1) aufweisen. 

2. Achsanordnung nach Anspruch 1 , 

bei der die Aufhangungselemente (7) und die 
Gehause (17) der seitiichen Antriebe (16) einstOk- 
kig ausgebildet sind. 



characterized by that 

said suspension elements (7) connecting the centre 
housing (5) to the vehicle (1) are attached to hous- 
ings (17) of the side drives (16) in an integrated 
manner, whereby housings (17) of the side drives 
(16), the centre housing (5) and said suspension 
elements (7) are formed as a compact unit, and the 
suspension elements (7) include substantially C- 
formed arms (13) as well as connecting points for 
attaching the axle assembly (3) to the vehicle (1). 

2. Axle assembly as claimed in Claim 1 , wherein said 
suspension elements (7) and the housings (17) of 
the side drives (1 6) are made of one piece. 

3. Axle assembly as claimed in Claim 1 or 2, wherein 
said C-formed arms (13) are made of closed profile, 
and on ends of the arms (13) lying away from the 
centre housing (5) air spring (9) pads (10) and 
shock-absorber (1 1) pads (12) are arranged. 

4. Axle assembly as claimed in Claim 3, wherein the 
centre housing (5) and a housing of the main drive 
(6) are made as a one-piece cast element. 

Patentanspruche 

1. Angetriebene Achsanordnung fur Fahrzeuge mit 



3. Achsanordnung nach Anspruch 1 oder 2, 

bei der die C-fOrmigen Arme (13) aus einem 
geschlossenen Profil hergestellt sind, und an den 
Enden der Arme (13), die von dem zentralen 
Gehause (5) entfernt liegen, Luftfedern (9) tra- 
gende Dampfungseiemente (10) und StoBdampfer 
(11) tragende Dampfungseiemente (12) angeord- 
net sind. 

4. Achsanordnung nach Anspruch 3, 

bei der das zentrale Gehause (5) und ein Gehause 
des Hauptantriebs (6) als einstuckiges GuBelement 
ausgebildet sind. 

Revendications 

1. Ensemble d'essieu men6 pour vetiicules, compre- 
narrt .* 

un carter central (5), 

des organes de suspension (7) couplant le car- 
ter central (5) au v6hicule (1 ), 
- un dispositrf d'entramement principal (6) place 
dans le carter central (5) et comprenant un 
train d'engrenage differentiel, 
des dispositrfs cferrtraTnemerrt lateraux (16) 
places sur les extr6mites exterieures du carter 
central (5), 
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- des ensembles de moyeu de roue (1 5) respec- 
tivemerrt coupl6s aux dispositifs d'entraTne- 
ment lateraux (16), 

dans lequel il existe une distance de portee entre s 
I'axe median d'un train d'engrenage diff6rentiel 
place dans le carter central (5) et I'axe longitudinal 
des ensembles de moyeu de roue (15). 
caracterise en ce que lesdits organes de suspen- 
sion (7) couplant le carter central (5) au vehicule (1 ) io 
sont f ix6s d'un seul tenant aux carters (1 7) des dis- 
positifs d'entraTnement lateraux (1 6), si bien que les 
carters (17) des dispositifs d'entraTnement lateraux 
(16). le carter central (5) et lesdits organes de sus- 
pension (7) constituent une unite compacte, et les is 
organes de suspension (7) contiennent des bras 
(13) sensiblement en forme de C ainsi que des 
points d'accouplement servant a fixer I'ensemble 
d'essieu (3) au vehicule (1). 



Ensemble d'essieu selon la revendication 1 , dans 
lequel lesdits organes de suspension (7) et les car- 
ters (17) des dispositifs d'entraTnement lateraux 
(16) sont fait d'une seule ptece. 
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3. Ensemble cTessieu selon la revendication 1 ou 2, 
dans lequel lesdits bras (13) en forme de C sont 
faits d'un profile ferme et. sur les extr6mites des 
bras (13) situees loin du carter central (5) sont pla- 
ces des patins (1 0) de ressorts pneumatiques (9) et 30 
des patins (12) d'amortisseurs (11). 

4. Ensemble d'essieu selon la revendication 3. dans 
lequel le carter central (5) et un carter du disposrtif 
d'entraTnement principal (6) sont farts d'une piece 35 
coulee monobioc. 
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FIG. 3 
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FIG. 4 




FIG. 5 
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